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LETTERS TO
THE EDITOR

Scope
Heart welcomes letters commenting on

papers published in the journal in the pre-

vious six months. Topics not related to
papers published earlier in the journal may
be introduced as a letter: letters reporting
original data may be sent for peer review.

Presentation
Letters should be:
* not more than 600 words and six refer-

ences in length
* typed in double spacing (fax copies

and paper copy only)
* signed by all authors.
They may contain short tables or a small fig-
ure. Please send a copy of your letter on
disk. Full instructions to authors appear in
the January 1997 issue of Heart (page 89).

Hyperhomocysteinaemia and pre-

mature coronary artery disease in the
Chinese

SIR,-We were interested by the study by
Lolin and colleagues.' The Chinese patients
with premature coronary artery disease had
higher concentrations of folate in serum and
erythrocytes, and higher serum vitamin B,2
than healthy control subjects. There was not
a significant difference in prevalence of fast-
ing hyperhomocysteinaemia; however, there
was a significantly higher prevalence of
hyperhomocysteinaemia following methion-
ine loading in patients versus controls.
There was a significant difference in fasting
and post-methionine load plasma total
homocysteine (tHcy) in patients compared
with control subjects (P = 0 004 and P =

0 003).
Hyperhomocysteinaemia may emerge due

to genetic factors, for instance from defi-
ciency of the enzyme cystathionine P syn-
thase (CBS), which participates in a

transsulphuration pathway, or from thermo-
labile or mutant enzyme methylenetetra-
hydrofolate reductase (MTHFR) which
synthesises 5-methyltetrahydrofolate, or

from inborn errors of cobalamin transport
and metabolism. Lower concentrations of
vitamins B,2, B6, B2, cofactor form flavin
adenine dinucleotide (FAD), or folate in
serum or plasma may also be associated with
hyperhomocysteinaemia. Vitamins B12, B6,
and B2 are coenzymes for enzymes methion-
ine synthase, CBS, and MTHFR, respec-

tively. 5-Methyltetrahydrofolate is a methyl
donor for methylation of homocysteine into
methionine. Deficiency of these vitamins in
blood may occur because of dietary or envi-
ronmental factors.2

Miller and colleagues3 4 have indicated
that vitamin B6 deficiency in humans or rats
may not be associated with fasting hyperho-
mocysteinaemia. Fasting plasma tHcy con-

centrations in vitamin B6 deficient rats were

not significantly different from those in con-

trol rats; however, the folate deficient rats
had plasma tHcy concentrations nearly 10-

fold higher than control rats (P = 0-001).
During methionine loading, vitamin B6 defi-
cient rats exhibited a dramatic elevation of
plasma tHcy concentrations which persisted
for four hours or longer (P < 0-001). Folate
deficient rats did not show any significant
increase in plasma tHcy.34
My colleagues and I have shown that

serum folate and vitamin BI, concentrations
had significant influence on fasting plasma
tHcy concentrations; however; the influence
of vitamin B6 on fasting plasma tHcy was
weak, probably due to smoking.'

These findings may indicate that homo-
cysteine response during methionine loading
may be different for folate or vitamin B6
deficiency. Folate deficiency may be associ-
ated with fasting hyperhomocysteinaemia.
Methionine loading test may be used to
uncover post-load hyperhomocysteinaemia
which may be associated with deficiency of
vitamin B6 or heterozygote deficiency of
CBS.

Therefore, it may be interesting to mea-
sure concentrations of vitamin B6 in plasma
or whole blood to investigate a potential role
of vitamin B6 in the development of hyper-
homocysteinaemia in the Chinese patients.
This might be important because patients
with premature coronary artery disease had
higher concentrations of folate in serum and
erythrocytes. Measurement of vitamin B2 in
the serum from patients and control subjects
may also add new information in the study.
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This letter was shown to the authors, who reply
as follows:

SIR,-We thank Dr Mansoor for his helpful
comments on our study, particularly on the
importance of finding the causes(s) for
hyperhomocysteinaemia in our subjects. His
suggestions about measuring B6 and B2 are
very welcome. They are, however, based on
the observations that the incidence of post-
methionine hyperhomocysteinaemia, but not
of fasting hyperhomocysteinaemia, was sig-
nificantly higher in patients than in controls.
The number of subjects in our study was
small and, though not statistically signifi-
cant, there was a difference between patients
and controls regarding fasting hyperhomo-
cysteinaemia (22% v 4-8%, respectively).
Further, the mean serum homocysteine lev-
els were significantly higher in patients than

in controls in both the fasting and post-
methionine states, although the difference
between the fasting levels was less striking.
Dr Mansoor pointed out the many causes

for hyperhomocysteinaemia and indicated
that low serum or plasma folate levels were
associated predominantly with fasting hyper-
homocysteinaemia, and B6 deficiency or het-
erozygote deficiency of cystathionine 1
synthase (CBS) with post-methionine hyper-
homocysteinaemia. Our study showed that
in the Hong Kong Chinese, folate and Bl2
deficiencies were unlikely to be aetiologically
important. This may have contributed to the
relatively low incidence of, and modest fast-
ing, hyperhomocysteinaemia. The striking
response to methionine may well have been
accounted for by heterozygous deficiency of
CBS. Dietary deficiencies of B6 and B2,
although possible, are less likely although we
will follow the suggestions of Dr Mansoor.
Both vitamins are present, among others, in
poultry, meat, fish, soya bean (particularly
B6), asparagus (particularly B2), spinach,
and broccoli, all of which are eaten in abun-
dance in this population throughout the
year. A defective utilisation of these co-
enzymes through deficiency of CBS and the
presence of the heat labile or a mutant 5-
methyltetrahydrofolate reductase is, how-
ever, a distinct possibility and we are
presently investigating these enzymes in our
population.
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Homocysteinaeniia and coronary athero-
sclerosis

SIR,-I read with great interest the article on
hyperhomocysteinaemia and premature
coronary artery disease in Hong Kong
Chinese patients.' As suggested by the title
of the accompanying editorial,2 homocys-
teine has emerged as another risk factor for
the development of coronary artery disease.

Homocysteine in human plasma arises
solely from the breakdown of the essential
amino acid methionine obtained only from
dietary sources. Dietary homocysteine is
complexed to various thiols, and does not
appear under normal circumstances to influ-
ence plasma homocysteine.3 The plasma
concentration of homocysteine is strictly
controlled and kept within a very narrow
range in normal subjects, either by its degra-
dation via cystathionine to cysteine and
pyruvate, or by its remethylation to methio-
nine.4 Although it can be made to rise by
ingestion of a very high so-called "loading
dose" of methionine in normal subjects on
normal diets, such postprandial increases are
small, with plasma homocysteine concentra-
tions declining rapidly to the normal range.
The study by Lolin and colleagues' suggests
that in the Hong Kong Chinese patients
hyperhomocysteinaemia was associated with
genetically inherited abnormalities in
enzymes associated with its metabolism.

Thus, while patients with reduced
concentrations of cystathionine synthase,
methionine synthase, or 5,1 0-methylene
tetrahydrofolate reductase have a widely
varying biochemical outcome, they all have
in common an elevated plasma homocys-
teine.3 Patients with these metabolic distur-
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